A comparison of vasopressin and noradrenaline on oxygen uptake by perfused rat hindlimb, kidney, intestine and mesenteric arcade suggests that it is in part due to contractile work by blood vessels.
1. The rat hindlimb, kidney and intestine were each perfused in a nonrecirculating mode at 25 degrees C using an artificial perfusate (initial pressure 85 +/- 5 mmHg) and the effects of vasopressin and noradrenaline on oxygen uptake and perfusion pressure determined. 2. Both vasopressin (K0.5 = 0.1 nM) and noradrenaline (K0.5 = 2 nM) increased oxygen uptake as well as perfusion pressure by the perfused hindlimb; changes in oxygen uptake were closely matched by changes in pressure. The maximum increase in oxygen uptake was approx. 9 mumol/hr per g wet wt of hindlimb. 3. The perfused kidney also responded to vasopressin and noradrenaline with parallel increases in oxygen uptake and perfusion pressure for each agent. The largest increase in oxygen uptake was approx. 30 mumol/hr per g wet wt but this was not maximal. 4. Vasopressin increased oxygen uptake and pressure by the perfused intestine over the range 0.01-2 nM, but the changes in pressure only became significant at doses greater than 0.1 nM. 5. Noradrenaline inhibited oxygen uptake and increased perfusion pressure in a dose-dependent manner at pharmacological concentrations (greater than 30 nM) when shunting of perfusate may have contributed to unperfused regions. 6. A network of mesenteric blood vessels estimated to contain approx. 6% vascular tissue by weight, with the remainder white fat cells, lymphatics and connective tissue, was also perfused. 7. Vasopressin (K0.5 = 0.3 nM) and noradrenaline (K0.5 = 30 nM) each increased oxygen uptake and perfusion pressure in a dose-dependent manner.(ABSTRACT TRUNCATED AT 250 WORDS)